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Price of Anarchy and Efficiency of a Bus Policy in Bottleneck Model with Private Car and Bus
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This article provides a dynamic framework to evaluate bus policies (time table, fee, fleet capacity, etc.). We first
formulate a bottleneck model where a bottleneck is shared by both private cars and buses, Each user is assumed
to choose the departure time of the bottleneck in order to minimize her transportation cost, which is a weighted
sum of the travel time and the schedule cost. The whole users’ choice describes the traffic assignment — the
cumulative departure/arrival curves — as well as the transportation cost of each user. We then define the user
equilibrium (UE), in which no user can unilaterally reduce her own transportation cost and the system optimum
(SO) assignments, which minimizes the total travel cost. The bus policies are evaluated by using the price of
anarchy (PoA), which is the ratio of the total travel time of UE to that of the SO.
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